| San

Sanitized Copy Approved for Release 2011/09/13 : CIA-RDP80-00809A000600260272-1

Ly
itize

il
d

Copy Approved for Release 2011/09/13 : CIA-RDP80-00809A000600260272-1

| 50X1-HUM
= cussiricarion  comrrmerrzas § §FIDENTIAL™ '
CENTRAL INTELLIGENCE AGENCY REPORT

INFORMATION FROM
FOREIGN DOCUMENTS OR RADIO BROADCASTS -~ CD NO.

COUNTRY WHER ' o DATE OF
‘ INFORMATION 1948
SUBJECT Ecopamic - Machine tools
How DATE DIST. - | M46¥ighkg
PUBLISHED Monthly periodical
WHERE : : ‘
PUBLISHED  Hoscow NO. OF PAGES =
DATE

PUBLISHED Oct 1948

SUPPLEMENT TO

LANGUAGE Bnesian REPORT NO.

c A -
THE MATIOMAL DIFLNUE

THIS N N

©F THR UNITED £TATES witWie TR AEAMING OF E3PIORAGR ACT §0
(U, 8. €. BL AND 37, A% ANXNDED. 178 TRANSAIESION O THE REVELATION B
OF ST CONTRNTS I% ANY Kia "R TO AN UNAUTHOKIZED PERSON I8 F20: N
M MEGITER BT LAW, KEKPROSUGDION oF THIF FORM (3 PRGHINITED.

R s + ~

THIS 1S UNEVALUATED INFORMATION

SCURCE Yostnik mashinostrogeniya, No 10, 1948. | ' 50X1-HUM

THE PCONOKIC BASIS FOR AUTOMATIZATI4N
. OF _JEDUSTRIAL PROCESSES

S, A, Tilles, Cand Tech Sci

Under a soclalist econamy there are unlimited possibilitiss for automstization
of industrial procasses. Howsver, all problews concsrming the expediency of sing
cgbinaticq machine tocle and antomatic transfor machine lines requirs careful ece-
domic analyeis. Up to the present, these problems have not been woriked out. The
Bothotologiceal approach, the basic data, and indsxes are missing.

The econamlc expelisncy of applying sutnmatization san be determined only by
comparing plunned 2aching tools and lines with either those present'y in operation
or with the more modern ncasutastic mmobining methode which hawvs heen ussd under
apecific oonditions,

Ton dalod o

4o this asalyais 1t iz neot only nacesza™v o *aks 4nto amnaidemtion tha inoresss

in prodvotivity, but also the expenditure of live and matarisl labor. This may be ;
achleved by camparing unde: various couditions the coets of machining a single part
or the costs of making the part for & year by differont methods,

Ta camparing tho variants of avtomatic operviiowmas wit’i tue varispias in nonauto-
matic methods, it ie maceemar, to cmsider In jach o whet sledents decremse the
lengtn of the production cyoie, During the inoperative peried of the packine tool,
tha oost of its operatica 18 “stermimed by the wages yaid to the .pevuscr 2nd the
doprecigtion on the mquiymeni. When thie mchine 12 1dling, ve udd tho cost of repaire - )
and electric power comsused to the firut two expsmses. Fiaally, the cost of the i &
cutting tool {s to be addsld vher the zachine is aciunally working, Through this '

differertiateod approach to the cost per unit of time we can avroid a numvber of inmc-
ocuracica ihat might emargs In suck an ecnucuic gnalyais.

To simplify the analysis let us breax down the operating cyols into two parts.
First let 2 repiressnt ithe time required for 1na|erting and removing the work plece
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and let R stand for the machiring time and time required for secondary operatioms,
’ Kow, the operating cycle on l.isntomatic machine tools can be reprssented by Z-R,
) A semiautaratic machine will be represented by Z-AR and an eutomatic by AZ-JR,

Working & nonautomatic machine tool requires ths undivided attention of ome
operator, An aptomatic machine tool requires the attentiom of an operator omly
during Inserting and removal of the part, thus leaving him free to opera*e other
machines during the remainder of the tiwme, The extent of such free tino deperde onm

the ratio: _Ig
(o]

where t, eguals time required for inserting and removing the part, and ty equals total
opsrating time. Thus, t, plus t, equals t;, in which t, equals actual working tims
(mmchining and secondary opamuons?.

T the nature and or#>r of the operatioms perfcrmed on an automatic michine tool
rewain conatant, the t, of the process will de constant, The t, &y incresse due to
time required to change toole (secondary loases, according toc G. A. Shaumyan's
tarminology).

The sutomatic machine tool 1s more costly to manufscture and requires more time
for repairs than s conventional machine tool. Despite tho fact that shortenad
mechining time cute tool wear and power consumption, an automatic machine tool ig
more axpensive to orerate than a nonsutomatic tool. The econcmic expediency or
autatstization lies in the wage paving which derives from ome man's operating severel
machines.

Let us discuss the possible methods of autamatizing conveyer lines of nonautomatic
machine tools (see Line O appended chart).

The symbol T reprssents the nonautomatic cycle of intercperational transfer of
work part, The symbol AT represents &utomatic trensfor. In Column & are showvn %the
variants of ccncentrations of operatione on one machine tool, Columm B shows the
veriantes posasible on automatic transfer machine lines.

Prof G. A. Sbrumyan, Doctor of Technical Sciencec has given us an analysis of the
productivity of multiposition machine tools and transfer lines. He points out that
the increase in productivity dbrought about by further combining of tools is mot pro-
portional %o the increase 1n productivity brought about by the addition of work positions.
The jrodactivity decreases if the mumber of pouitions exceeds the celoulatéed optimum.
In other words, the lengih of the working cyulc of & eingle nomautomatic operation
tp 18 in this caes lems than the length of the working cycle of an eutomatic machine,
tays Or & line which has undergone further combination of tools. Scmet imes, however,
aaﬁ. rease of operating time is &achlevod even when tgy i8 greater tham t_ as & result
of a cut in the time for losdiny and unloading, and in Interoperaticnal Tranefer of
the work pars.

Under the systems of cutamatization shown in Columns I ard .. the time for mapua l
operations sad transfer is shortenrd, and the machining tims fr s usntly increased.
The outlay for wages 18 decreased since asveral combinatiop mechine tools and other
machine tools can be operated by & single perscn. Bven more machilnes can be operated
by one man under tke variants I - 2 or II - 2 when loading operations are also made °
sutamatic. The economic expediency of ueing variants (Columns I and II) incrsases
as the length of the single operations incremses. It should be remembered that wage
savings in thle enslysis must bs balanced against substantial incressee in ope—ating
costs of the squipamsnt.

Particularly favorable resulis may be achieved by paralled combimations (Column 111),
wien either ous part is machined simultaneously by seversl toole or the seme operations

are simultareously performed on several parte. Under these conditions the work path
for ome pari is sharply reduced in comparison with nomavtamatic machines (Line Og.
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Lines of combination machine toole have all the virtuss and disadvanieges of any
} serial or porellel opsration. Excepeive lengthening of the line can rapidly lower
3 productivity as a result of increased length of 1dling timas during tool changing, spot
breakdowne, repairs, etc. IU hae besn found advisable where amall parts are being
necnined to break the auuamatic line down into separate sections with autometic feed
hoppers in between, Fram the polat of view of design complexities and economy effected,
the autamatizing of loading and interoperational tranefer of emall parts is not ueually
Juetified. The introduction of sutomatizing loading and tranafer of large, complex
perte requires careful preliminary analysie of design and sconomy problems, since the
vage saving does not alwaye warraut the increase In operating expenses, particularly
repaly and depracietion, which complex loading and t—ansfer mechanisms incur. Automatic
slectric and hydraulic mechenisme are perticularly complex and sxtremely sensitive
ctirma of a machine line; they are frequently responsible for lang perixds of i1dleness
[ghen thay break dowg7 With & langer work cycle and the use of mors simple means of
trensfer, such 8e roller conveyers, pnewatic 11fts snd others, the attending personnel
s can perform the transfer and loading functions without particular effort. The advantages
of using autommilic loading end iransfer require considsrable econmic analysia.

To teke & simple example: A large multigraclmted shaf't undergoss rough mechining
and finishing on e lathe. The total operating time t. 18 3% minutes, including
mechining time 3 ty which equale %o 26 minutes. By maﬁﬂnjng this shafi on two

multicat semautomtic mechines (Model 113}, the length of rough apd finishing operations
T t, 18 2 x 5.2 minutes, during which the time for loadmg aml unlond‘l.z‘g is Ity
equals 2 x 0.9 minutes., ¥Fram the equation gtg eguals D22 -~ 0.9, we find that one
5y B
wosker can operate at least 4.8 machine tools. With the output of 40,000 parte pe. year
when cne vorker operntes two Modsl 118 semiautumatic ‘mechines, the expense of ecquiring,

. s i N . - - -1 m ke Ba ANl hcnadle AP el A ? DA Tadloa 4~
wOLLYOL J.ne, Gasu ¢nom....a..;.u5 TWwo sudn machiiacs Vo &o tho worli of cixozolol 2t lzthco o

clearly justified.

If the two.memiartumatic maelirse 4disctussed above wspsiboche & uipped with cpdcial
devices for lcading, unloading, and transferring the work pert, The time foi secondery
operatlons could be cut by 2 x 0.4 minutes. This would increase the annuel output to
43,000 pleces. One third-clugs worker can operate the two mechine tools. The saving
on wages, including the expenditures for eocial irsurance and paid wacations, amounts
to about LOO rutles per year. The increass of output frem L0,N02 to 43,000 parta per-
mite us to decrease tly relative depreciation allowance by 600 rubles. The yearly
paving, then, would be abou., 1,000 rubles. This is obviously not worth it unless the
cost of installing the automatic devices wore very low.

The above sxamp.e of economic enalysia reveels that with the obvious expediency
of autometicizing the cycle according to the formula -AR]-T-/Z- ARJ complete auic-
matization of the process according to the formula [AZ- ARj AT - AL-AE7 cannot be
Justiried economically.

Thig is the sort of analysie that must be made of all machine-tool combinations
and lines bafore decisions on the extent of autcmatization are macs.
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